Spatio-temporal patterns of atrial fibrillation: role of the subendocardial structure.
Despite many years of research and speculation, the precise mechanisms underlying atrial fibrillation remain elusive. Prevalent understanding relies on assumptions, which are based on two-dimensional numerical simulations and on the idea that atrial fibrillation is the result of total disorganization of electrical activity, with multiple wavelets wandering randomly throughout the atria. However, recent studies both clinical and basic, have suggested that focal mechanisms, either re-entrant or automatic, may explain fibrillatory activity in some cases. Here we review the major hypotheses that have prevailed at one time or another to explain this complex arrhythmia and discuss some recent experimental results that strongly suggest that, whatever the electrophysiological basis of atrial fibrillation may be, it must involve complex patterns of propagation through the intricate multidimensional anatomical structure of the atria.